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Solar Sail Overview 
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This poster presents a top-level assessment of the role of structural models in 
the validation process for in-space structural characteristics. 

* Reference: New Millennium Program Space Technology-9, NASA Research Announcement, August 25, 2004. 


The Role of Structural Models 
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Validated models from SSFV mission will subsequently be used in the 
design process for solar sails needed for operational science missions. 


Overview of Solar Sail Structural Models 
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components: 

- Thin-film membranes 

- Deployable booms 

Membrane management hardware (edge cables, halyards, etc.) 
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Materials (basic properties measurements via ground tests) 

Components (booms, membrane characterization via ground tests) 

Subsystem, e.g. single membrane quadrant + two deployment boom, and/or Sub-scale 
System (ground tests) 

Full-scale System (In-space testing) 



<D 

O 


T3 

<D 

4 -* 

cd 

c/3 

<D 

2 

C/3 

C/3 

HH 

o 

c3 

*h 

2 

O 

CJ 

< 


a 

o 

• i-H 

4-> 

cd 

» 

13 

> 




c 

o 

V-> 

J3 

13 

fc 

o 

o 

a> 

j> 

o 

> 


<D 


C/3 

C/3 

<D 

O 

o 

S-H 

a< 

a 

o 

• i-H 

4-> 

cd 

T3 

• l-H 

Id 

> 

13 

^3 

O 


<D 

4-> 

cd 

+-> 

<D 

't— » 

o 

£ 


measurements from both the ground test and in-space environments: 

These environments differ dramatically primarily due to the presence of gravity 
loads, consequently deformations will be much larger in ground test than under 
operational loads. 

Model accuracy requirements will need to consider both environments. 



GO 

<D 

5-h 

3 

c_> 


CO 


03 

C/3 

r3 

o 

GO 

S-H 


X) 

rS 

3 

o 

GO 


CO 

0) 

o 

ctf 

o 

cl 

& 

CO 

3 

O 

<3 

s 

c 



Validated models will play a key role in solar sail design scalability: 
- Serve as a link between sub-scale and full-scale designs 

Provide confidence in predicted performance of full-scale designs 


Benefits of Validated Structural Models 
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